What Is the Real Negative Predictive Value of a Zero Calcium Score?  by Correia, Luis C.L. & Esteves, Fábio P.
W
N
o
I
M
6
c
s
T
a
r
b
a
a
h
o
p
e
a
r
r
n

w
v
h
c
p
a
s
c
m
p
c
h
p
b
a
b
*
F
*
A
S
B
E
Journal of the American College of Cardiology Vol. 56, No. 7, 2010
© 2010 by the American College of Cardiology Foundation ISSN 0735-1097/$36.00
Published by Elsevier Inc.CORRESPONDENCELetters to the Editor
R
1
2
3
4
5
6
Z
C
W
c
a
U
U
s
s
7
e
p
t
a
d
c
c
s
a
m
a
T
r
p
that Is the Real
egative Predictive Value
f a Zero Calcium Score?
n a subanalysis of the CORE64 (Coronary Evaluation Using
ulti-Detector Spiral Computed Tomography Angiography Using
4 Detectors) study, Gottlieb et al. (1) evaluated whether absent
oronary artery calcium (CAC) could exclude obstructive coronary
tenosis in patients referred for conventional coronary angiography.
he reported negative predictive value of 68% strongly suggested that
CAC of 0 did not exclude obstructive disease in this population.
This negative predictive value is strikingly different from that
eported in most trials. For instance, a meta-analysis of 18 studies
y Sarwar et al. (2) showed a negative predictive value of 93%. In
n editorial published in the same issue of the Journal, Redberg (3)
ppropriately hypothesized that this difference may be attributed to
eterogeneity in population characteristics, i.e., pre-test likelihood
f disease. However, the calculated sensitivity, specificity, negative
redictive value, and positive predictive value reported by Gottlieb
t al. (1) are in error. As opposed to previous literature, Gottlieb et
l. defined a negative test result as CAC score 0; but a negative
esult should be the one that suggests no disease. If a negative test
esult was appropriately defined as a zero CAC score, the actual
egative predictive value (number of patients without stenosis
50% divided by the number of patients with zero calcium score)
ould be 81% (58 of 72). The relatively low negative predictive
alue of 81% is understandable because these patients were at
igher cardiovascular risk as they were awaiting conventional
oronary angiography. In fact, it is exactly the same negative
redictive value reported for computed tomography (CT) coronary
ngiography in the CORE64 study (4).
Finally, Gottlieb et al. (1) used the Morise’s clinical probability
core, which was validated in patients referred for stress testing, not
onventional coronary angiography (5). Therefore, pre-test likelihood
ay have been underestimated as the authors indicated that most
atients had intermediate probability of disease. We believe that
alcium scoring is best used as a gatekeeper for noninvasive tests, as we
ave recently demonstrated on rubidium myocardial perfusion
ositron emission tomography/CT (6). Calcium scoring CT will not
e as useful in patients already scheduled for conventional coronary
ngiography because their high pre-test likelihood of disease will not
e significantly altered by the CAC score.
Luis C. L. Correia, MD, PhD
a´bio P. Esteves, MD
Medical School of Bahia
v. Princesa Leopoldina, 19/402
alvador, BA, 40.150-080
razil
-mail: lccorreia@terra.com.brdoi:10.1016/j.jacc.2010.02.062 oEFERENCES
. Gottlieb I, Miller JM, Arbab-Zadeh A, et al. The absence of coronary
calcification does not exclude obstructive coronary artery disease or the
need for revascularization in patients referred for conventional coronary
angiography. J Am Coll Cardiol 2010;55:627–34.
. Sarwar A, Shaw LJ, Shapiro MD, et al. Diagnostic and prognostic value
of absence of coronary artery calcification. J Am Coll Cardiol Img
2009;2:675–88.
. Redberg RF. What is the prognostic value of a zero calcium score? J Am
Coll Cardiol 2010;55:635–6.
. McCulloch AC, Paulin S, Gerard SK, et al. Coronary angiography by
64-row CT. N Engl J Med 2009;360:2027–31.
. Morise AP, Haddad WJ, Beckner D. Development and validation of a
clinical score to estimate the probability of coronary artery disease in
men and women presenting with suspected coronary disease. Am J Med
1997;102:350–6.
. Esteves FP, Khan A, Correia LC, et al. Absent coronary artery calcium
excludes inducible myocardial ischemia on computed tomography/
positron emission tomography. Int J Cardiol 2009 Nov 3 [E-pub ahead
of print].
ero Coronary
alcium and Bayes’ Theorem
e read with interest the article by Gottlieb et al. (1) on the utility of
oronary artery calcium (CAC) for excluding obstructive coronary
rtery disease (CAD) within the CORE64 (Coronary Evaluation
sing Multi-Detector Spiral Computed Tomography Angiography
sing 64 Detectors) study. In this high-risk group of patients
uspected of having obstructive CAD on clinical grounds, a CAC
core of 0 markedly reduces the likelihood of50% stenosis (19% vs.
1% for CAC 10), but not sufficiently to use CAC to definitely
xclude important CAD. The authors rightfully emphasize the high
re-test probability in their symptomatic cohort, and differentiate
heir results from the excellent prognosis seen with CAC  0 in the
symptomatic screening population. We would add that, in accor-
ance with Bayes’ theorem, there likely will never be a test that
onclusively excludes obstructive CAD in symptomatic patients with a
linical picture that warrants invasive angiography.
The accompanying editorial (2) makes much broader conclu-
ions about the utility of CAC, perhaps confusing potential
pplications for CAC testing. In clinical practice, CAC is used
ost commonly as part of global risk stratification in asymptom-
tic patients to guide selection of appropriate pharmacotherapy.
he editorial discusses the use of CAC “to decide who should be
eferred for [coronary angiography],” and attributes to our iJACC
aper (3) on mortality in asymptomatic patients the conclusion
hat “the absence of coronary calcification was a reliable predictor
f the absence of angiographic CAD.”
